The proposed methods o f i s o l a t i o n , s e p a r a t i o n , and f i n e p u r i f i c a t i o n o f b i o l o g i c a l l y a c t i v e compounds (BAC) a r e based on a t h e o r e t i c a l anal y s i s o f s o r p t i o n dynamics and chromatography and t h e u s e o f a new type o f b i o s o r b e n t s ( h e t e r o r e t i c u l a r polymer i o n exchangers and compos i t e s o r b e n t s o f t h e C e l l o s o r b type). FSne s e p a r a t i o n i s c a r r i e d out by a d i r e c t e d p a r a l l e l s h i f t i n the thermodynamic and k i n e t i c paramet e r s i n t h e s o r b e n t -s o r b a t e system w i t h a stepwise change i n t h e prop e r t i e s o f t h e e l u t i n g s o l u t i o n s .
FUNDAMENTAL PRINCIPLES OF SHARP BOUNDARY FORMATION

The a n a l y s i s of s e l e c t i v e column s o r p t i o n and s e l e c t i v e e l u t i o n by our methodology i s based on t h e formation of eharp boundaries of chromatog r a p h i c zones of t h e compounds (Refs, 1,2,3). In o r d e r t o determine the c o n d i t i o n s of t h e formation o f sharp boundaries, i t i s convenient t o use t h e dimensionless c r i t e r i a h , , A,, and A,, which p r e d i c t t h e experimentally confirmed c o n d i t i o n s o f complete s a t u r a t i o n of t h e column o r i t s p a r t and complete e l u t i o n when h ( A , A,, A ) -1 + 4.
This range depends on t h e type o f t h e ieotherms o f i n t e r p k a a e subs t a n c e d i s t r i b u t i o n : highly s e l e c t i v e s o r p t i o n l i n e a r o r i n t e m e d ia t e type isotherme, A dimensionless parameter i s introduced f o r sorbent g r a i n s t h a t s o r b substances throughout t h e mass a t l i n e a r o r r e c t a n g u l a r isotherms under t h e c o n d i t i o n s of gel ( i n t e r n a l ) limitat i o n due t o t h e k i n e t i c s of heterogeneous mass exchange:
3br s u r f a c e -l a y e r ( o r p e l l i c u l a r ) s o r b e n t s under similar c o n d i t i o n s the value o f h i s used:
I n t h e s e two equations d i s t h e sorbent p o r o s i t y ( f r e e volume fract i o n ) , 3 i s t h e e f f e c t i v e q u a s i d i f f u s i o n c o e f f i c i e n t ( i n t h e s o r p t i c n o r desorption p r o c e s s e s ) i n sorbent g r a i n s , R i s t h e sorbent g r a i n r a d i u s , V i s t h e flow r a t e of t h e s o l v e n t t rough t e column, L i s t h e height of t h e sorbent l a y e r , and P=j-ek where I ! i s t h e thickness of t h e sorbing layer. For t h e mixed d i f f u s i o n k i n e t i c s ( l i m i t i n g r o l e i s determined by t h e i n t r a d i f f u s i o n r o c e s s i n g r a i n s and by s u r f a c e diffursion) a g e n e r a l i z e d parameter R 4is introduced, I n c o n t r a s t t o t h e v a l u e s o f and h , i t i s d i f f i c u l t t o c a l c u l a t e from t h e kinet i c s thermodynamics and geometry of t h e s o r b e n t l i q u i d phase system und e r i n v e s t i g a t i o n , but i t is easy t o e s t i m a t e e s t : mate from t h e dynamic parameters of t h e column process t a k i n g i n t o account t h e same f a c t o r s i n column experiments: t -t,
where t e q i s t h e equilibrium e l u t i o n time of t h e sharp boundary from t h e column, t, i s t h e eluqion, time of t h e free volume of t h e column, t h e mean s o r p t i o n time
+, = StdF (F is t h e degree of s a t u r a t i o n of t h e sorbent w i t h t h e s o r b a t e ) . q M n a l l y if t h e l o n g i t u d i n a l d i f f u s i o n c o e f f i c i e n t 9 p i s taken i n t o account, t h e g e n e r a l i e e d c r i t e r i o n A, ,
Here r,(s) i s t h e average s o r p t i o n time, C e and E-are the l i m i t i n g equilibrium substance c o n c e n t r a t i o n s of t h e substance i n s o l u t i o n and i n sorbent g r a i n s , r e s p e c t i v e l y . Experimental i n v e s t i g a t i o n s (ref.
3) have ehown t h a t f o r t h e e f f e o t i v e chromatographic procesaea t h a t occ u r on s o r b e n t s on which the s o r p t i o n and desorption r a t e i s high, i t i s s u f f i c i e n t t o u s e t h e v a l u e of A, and only i n some cases t o take i n t o account t h e value of A,. Thus, Ng.1 shows e l u t i o n curves f o r the chromatographic s e p a r a t i o n o f thiamine mono-and diphosphate on a highly permeable CS KU-2 c e l l o s o r b e n t . Each component i s e l u t e d from t h e column i n t h e form of a highly concentrated zone only a t A,(b)>l. A t ) < 1 t h e component v i r t u a l l y does not movt along t h e column (only 8 i g h t spreading of t h e zone i s observed). For complete separat i o n o f t h e components t h e column should be f i l l e d on t h e l e v e l o f 25-75%* 1 
PREPARATIVE CHROMATOGRAPHY U S I N G HETERORETICULAR BIOSORBENTS
The r e l a t i o n s h i p between t h e so-*tion c a p a c i t
y and d i f f u s i o n c o e f f ic i e n t s as f a c t o r s t h a t eimultaneously favour the e f f e c t i v e and econom i c a l l y advantageous process of organic ion i s o l a t i o n i s i l l u s t r a t e d i n Mg. 2 and Table 1. This f i g u r e shows t h e e f f e c t of t h e amount o f t h e crossagent introduced on t h e s o r p t i o n p r o p e r t i e s o f t h e antitumor a l a n t i b i o t i c daunorubimycine. H e t e r o r e t i c u l a r inhomogeneous s t r u ct u r e s of b i o s o r b e n t s appear i n t h e p r o c e s s o f p r e c i p i t a t i o n copolymer i z a t i o n upon t h e i n t r o d u c t i o n of a considerable amount o f t h e crossagent (Refs. 4,5). It i s t h e right-hand p a r t of t h e curve i n Fig. 2 t h a t correaponds t o h e t e r o r e t i c u l a r biosorbents which can absorb organic i o n s not only r e v e r s i b l e but a l s o a t a high s o r p t i o n capacity. On t h e heteronetworks t h e degree o f d e s o r p t i o n of daunorubimycin approaches loo%, whereas on g e l i o n exchangers w i t h t h e same composit i o n and e x h i b i t i n g t h e same s o r p t i o n c a p a c i t y (left-hand branch o f curve i n Mg.2) t h e degree of d e s o r p t i o n o f t h e a n t i b i o t i c does n o t exceed 10-15%
. W e abserve here t h e n o n -t r a d i t i o n a l i n c r e a s e i n sorpt i o n c a p a c i t y Ng.2, t h e r i g h t hand branch w i t h i n c r e a s i n g degree of croselinking. The isolation of an antitumoral antibiotic, daunorubicine from the native eolution and that of doxorubicin from the reaction mass on a heteroreticular sorbent Bioeorbent BD-M-A Anthrasorb (9) during preparative up-scaled industrial chromatography is very effective and gives very cheap producte (Ref.6 ). H ,3 shows the chromatograms of antibiotic8 after the first etage of 73a and 3b) and after the second stage of chromatographic superpurification on the same biosorbent ( 3 c and 3d). The second stage is distinguished by small shifts in the parameters of the eluting solvents, which leads t o the formation of preparations with a high degree of purity that attain8 99.2-99.5%.
The loading of the column is on the level of 500 mg of antibiotics per gram of sorbent.
One of preparative separation processes with composite biosorbent is demonstrated in Fig. 1 .
PREPARATIVE CHROMATOGRAPHY U S I N G COMPOSITE BIOSORBENTS
It should be emphasised that the transition to selective desorption on selectively sorbing ion exchangers in accordance with the above analysis (eqs, [1] [2] [3] [4] [5] 
